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. EXPERIMENTAL VALIDATION OF NONLINEAR ANALYSIS OF RUB-RELATED 
VIBRATION IN ROTATING MACHINERY 
Christine E. Carney 
Sponsor: Feng Lin 
Department of Mechanical Engineering 
Indiana Institute of Technology 
When a rotor is mounted to a shaft fixed by bearings, unbalances in the system may cause the 
rotor to rub against its case. The rub-related vibration affects the performance of many practical 
items such as rirrbines, pumps, and electric motors, and it sometimes causes catastrophic failure. 
The purpose of this project is to study the nonlinear behavior of rub-related vibration. A rotor 
test rig and its computerized data acquisition system are used to gather necessary measurements. 
By exciting the rotating system over a range of frequencies, the general response of the structure 
can be measured. The frequency responses of the system are measured using the Fourier 
Spectrum Analyzer and plotted to provide approximate values of the natural frequencies and 
damping ratios experienced by the rotor. A case for the rotor is then designed. The clearance 
between the rotor and the casing should be able to be varied in order to study the effects of the 
clearance. The rubbing and impact between the rotor and its. case will then be investigated. In 
the near future, the experimental measurements will be compared with the findings from the 
numerical simulation. The comparison of these results will experimentally validate the nonlinear 
analysis of rub-related vibration in rotating machinery. 
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